Background: Gastric metastases are rare and represent a late and progressed stage of malignant disease. This review highlights epidemiological, clinical and endoscopic findings as well as therapeutic strategies for metastatic disease of the stomach. Summary: The clinical presentation of gastric metastases is highly unspecific. The endoscopic appearance of gastric metastases is heterogeneous, but the most prevalent findings are solitary and submucosal lesions in the gastric wall. The most prevalent primary tumor spreading to the stomach is breast cancer, followed by renal cell cancer and many others. In general, gastric metastases occur in a late stage of malignant disease and frequently indicate short survival. Specific therapy for gastric metastases does not exist and is mainly performed with chemotherapy according to the primary tumor. Compared with other metastatic diseases, gastric metastases of renal cell cancer and breast cancer need distinct consideration. Gastric metastasis of these cancers presents with a better prognosis, as patients with these conditions can be offered effective chemotherapeutic treatment. Key Message: Gastric metastatic disease is a rare clinical presentation. The pathophysiology of gastric metastatic seeding is not well understood. Practical Implications: In the course of malignant disease the presence of gastric metastases should be taken into account if mucosal or submucosal gastric lesions are present. Therapy in general depends on the primary tumor.
Introduction
Metastatic disease of cancerous lesions mostly spreads by lymphatic drainage and blood supply. Accordingly some organs are much more predisposed targets of metastasis than others. This is the case for the liver, lung and locoregional lymph nodes, according to the type and location of the primary tumor. In general, metastases can develop at every site of the body, but usually distant metastases occur more frequently in late disseminated stages of cancer. The stomach itself is frequently the source of metastatic disease, mostly through advanced gastric cancer, but may also harbor metastasis of other malignancies. This short review reports key findings of metastatic disease in the stomach.
Frequency
Metastases in the stomach are an infrequent finding. The incidence in clinical and autopsy series is reported to vary between 0.2 and 0.7% [1, 2] . Reports available in the literature are mostly related to case presentations or small case series. This leaves unsolved questions concerning the underlying pathophysiological condition and the molecular mechanisms of gastric metastases. Hematogenous dissemination, peritoneal dissemination, lymphatic infiltration or direct invasion are routes of gastric metastases.
Among primary tumor entities spreading to the stomach, a high prevalence of breast cancer (27%), lung cancer (23%), renal cell cancer (7.6%) and malignant melanoma (7%) has been reported [3] . Furthermore infiltrations of lymphoma and leukemia in the stomach may occur [3] .
Endoscopic Findings
In malignant melanoma it is a usual finding that the mucosa presents with brownish or black flat or elevated areas or lesions [4, 5] . However, metastases of amelanotic melanoma are usually unpigmented, and amelanotic metastases of primary melanotic melanoma have been described in the stomach as well [6] .
A recent report on 37 patients with gastric metastases of solid organs described that metastases most frequently present with submucosa-type lesions ( fig. 1 ) and that solitary lesions are more frequent than multiple lesions [7] ( fig. 2 ). Lesions can also appear as polypoid masses [8] , ulcers [4] or ulcerated protruding lesions [7, 9] . There is no typical pit pattern as in the endoscopic classification systems of gastric cancer, which would allow to clearly identify a gastric lesion as a metastasis. This highlights the need for adequate biopsy sampling in order to confirm the exact nature of unclear gastric mucosal lesions [10] .
Clinical Presentation
A review by Namikawa and Hanazaki [3] demonstrated that the average age of patients with gastric metastases as reported in the literature is 59.1 years, ranging from 56 to 71 years, and that the average time between primary diagnosis of malignancy and gastric metastases is 16-78 months. Interestingly, gastric metastases of breast cancer and renal cell cancer occur with greater delay from the initial tumor diagnosis (75.6 and 50-78 months, respectively).
The clinical presentation of gastric metastases is not typical. Symptoms reported are epigastric pain, dysphagia and vomiting [7] . A considerable number of patients are identified with gastrointestinal hemorrhage [7, 11] and others by chance during staging endoscopies that are performed in the context of a known primary or even in search of a primary tumor.
The survival time after detection of gastric metastases is short and was 3 months in median, ranging from 1 to 11 months in a series of 37 cases. Patients with a solitary metastasis had longer survival than patients with multiple gastric metastases [7] . However, survival mainly depends on the type and stage of the primary tumor.
Attention should be paid to late-onset gastric metastases that can develop even years after the initial diagnosis of a malignant disease. Onorati et al. [12] presented a case of gastric metastasis 20 years after renal cell carcinoma. Sofos et al. [13] described a gastric metastasis from uveal melanoma 12 years after initial diagnosis, and Mehrzad et al. [14] described a late prostate cancer metastasis with a latency of 9 years.
Therapy
Gastric metastases are mostly singular but can be disseminated over the stomach, as in the case of malignant melanoma. Since gastric metastases appear in the late stage of a malignant disease, the therapy generally consists of systemic chemotherapy for the primary tumor rather than surgery. Local complications such as obstruction or bleeding are treated by endoscopy or surgery [15] with palliative intention. Standard endoscopic hemostatic procedures or stents are treatment methods of choice. Gastric surgery should be considered in tumor entities that may require metastatic surgery to improve outcome, such as renal cancer and colon cancer. The indication for surgery is the proof that the gastric metastasis is solitary, and thus careful diagnostic workup is warranted.
Because of targeted chemotherapy regimens for renal cell cancer and breast cancer the survival in these patients with gastric metastases is longer compared to other primary tumors [3] .
Conclusion
The presentation of gastric metastases is rare and the mechanisms of metastatic disease in the stomach are not clear. Gastric metastatic disease is generally a sign of late stage of a malignant disease. The treatment of gastric metastases in most cases is driven by the primary malignancy and mainly based on chemotherapy. The prognosis is determined by the primary tumor site. Clinical presentation is highly unspecific and endoscopic appearance is heterogeneous. Therefore gastric metastases have to be taken into account as a differential diagnosis for gastric lesions and need careful workup.
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